Interaction of RNA with transformed glucocorticoid receptor. II. Identification of the RNA as transfer RNA.
An endogenous RNA (designated as PIVB RNA), which is capable of associating with the 4 S glucocorticoid receptor (GR) to generate the 6 S form, has been purified from AtT-20 cells (Ali, M., and Vedeckis, W. V. (1987) J. Biol. Chem., 262, 6771-6777). We describe here the physiochemical properties, GR-RNA interaction characteristics, and the chemical identification of PIVB RNA. 32P-Labeled PIVB RNA was similar to transfer RNA (tRNA) in its sedimentation coefficient (4 S) on sucrose gradients, electrophoretic mobility on formaldehyde-agarose gels, and receptor binding characteristics. The amino acid acceptor activity of PIVB RNA displayed a typical tRNA-dependent saturation curve and was 2-3-fold higher than that of homologous rabbit liver tRNA when tested using rabbit liver aminoacyl-tRNA synthetase. The purified [3H] aminoacyl-PIVB complex was also capable of binding to the 4 S GR to generate the 6 S form. The analysis of PIVB RNA on an acrylamide-urea sequencing gel revealed that it contained a major tRNA of 76 nucleotides and other minor tRNA species of 74 and 78 nucleotides. The identity of the tRNA present in the PIVB RNA was indirectly deduced by analyzing the 3H-amino acids, liberated from the [3H]aminoacyl-PIVB RNA (tRNA) complex, and subsequent analysis on an amino acid analyzer. PIVB RNA mainly contained tRNAArg (51.8%), tRNALys (17.1%), and tRNAHis (9.2%) which together accounted for 78% of the total PIVB tRNA. The remaining 22% of tRNA was contributed by threonine, valine, aspartic acid, alanine, and phenylalanine tRNAs. The GR displayed no species specificity, and tRNA samples from mouse, cow, rabbit, yeast, and Escherichia coli can bind to the mouse 4 S GR to generate the 6 S form. However, PIVB RNA did not affect the sedimentation profiles of albumin, chymotrypsinogen, and histone, indicating that PIVB RNA does not bind to all proteins. Thus, there may exist some specificity both at the level of protein (GR) and the selection of RNA (tRNA). The GR binding to PIVB RNA occurred at low (nM) receptor concentration, and PIVB RNA showed limited capacity to shift 4 S GR to the 6 S form. 22.4 X 10(-11) mol of PIVB RNA can completely shift 4.8 X 10(-13) mol of 4 S GR to 6 S. That is, PIVB RNA has to be in a 500-600-fold excess over the amounts of GR to observe a stable 6 S GR X RNA complex on sucrose gradients. These results conclusively demonstrate that the transformed GR specifically binds to endogenous tRNA.